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AMXact

Ourccmp@r nm&lfor~Oanae has benapplidti
predict ion ~ for - Halley. * ~ that the
~latfle ~ of thenucleus is85%waterard that-
remaining volatile ndaaMs are OapOad of carbm, ni~,
qmn, -mfur. Modelpammtas m as Yn31iomntric

Size,amialbedoamchlosenti 13emistmtwiththe
~ of th Gi~ ~~th-

-. ~1 gas-phase CiXanioaltiicst -
~ M.- including a ~te eleotzal ~ti,
mltifluidh@@ynam 4cs witha transitasmto fme xmleoular

flow,faststmmdng atunicad mlemlar hydmgm, ardcanter
m CIXJSSS*maIuirqof speciesintm amuksolarm
int0r8Wtimlaretakl intoOmsideratial.Aoqarison of the
rdelresulti ismadewith preliminaryda-ttfranthe ionmass
speckrunaterat 6000 ard 1500 km frunthenucleus.We fti
gecdWerau agremmt. (xlWimplicationof the Omn physics

- dlf?rnistry are cusased.

!Mt3 isa pmgzmle reporton theapplicationof U OunaIlm3el
Solarwiminteractiontothe immmdamesasnmasumd wwith

~Si~ et al. (1986) With the ion IMSS qa&mmtm (I!S) on the
Giotto ~oaczaft. We q,hasizethepmlm na~ of this
repoti;SeveraliHQmvmam23 Onourmodel a.mirmpletx!. -of
the dkussicm, ti~ imluk W sulfurcim.istq,is basalon
molecularproductionratesthatam mre appropriate for -t
Hall@y during the fly-by of Giotto, while the solar wirdin-ction
partthatis ~ forthedescriptionof the ionspeciesu&ida
of themntict surfam isbasedm earlierprOchJ&+on ra= that are
mm apprcpriatxfor the Vcqa fly-bys h ueee a solarwti density
thatistoohigh byafactar of two.

Forthe newr calculations,w9 assumea helkmntric distance
of z-O.89au,an alJAo of A=O.03, an infrared em.issiv~.kvof E=O.97,
anda radiusof R =3km equivalent to the activem of ti]enucleus
withhem.ispherimYillumiqpno Withthqe assumptionsthe
prodwtion rate is Q-5.Ix.lo moled es 9 . For comparison,
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(1986) repxt a total gas pmituction rateof
‘rcdum30n tliesunlithmiqkre--P Sp-ds

C7verthenucleusmdttkmk’al Cuqxnmt
&=:onti~

~ iJlifOtiy,ih.ile
~ tifOtiY only untilit interactswith the

●

We ~ the cqxeition of thenucleusas givenin Table1.

TkMe I

itionof thellucl~

Itiscur~ti vary
neutralXmleculesthathave

3.5
3.0
2.5
2.0
1.2
1.0
-1.0

A- lLA&.L-

idmtified
identified

pmsibly identified

possiblyHifid

0.8

the Cqot3iticm

- identified
forthemcl.ms usimj
in mmt mll”~, M

Suppleimntfd withUtmr lmk!llles, Un’kLlm XluxklPzuuctilim
aGdmx?a that am in masmable apsmantwithti~
frun- IFS, Axmq * iderltifidamleculesareH2 0, with
~ of ’80~ (~ et ~V l~86)t~2 ~th ~ ~
of 1.5% (Ckmbmet al., 1986)to 3.58(Kxmbwky et al., 1986)
relativeto

&
0, W (Bookal~man et al.,1986)at the <1%

level, at ibly ?$CKland ~ (&mbaa et al., 1986).

Ox XmMl Cxmbts of * sections:(1) th dally
~~c -- and (2)- axi~ic eolarWM
interaction.‘me dally qmmtric inmr m partmodels
-~ with ~~~ attenuat1o11, gas+lasa

chsmical kinetics forH-, C-, N-, O-, d S- ~, m ~
balance inckiirq a separka cMxmliMtim of tha el~

~tura which emhanws alectrcmellisbnalciis60ciationarxl
knization,ti mltifluid h@dy?wni = -for fast ~irq atcxnlc
ti mldar hychxjan ard a tra.mition to f- mlecular flw. ‘I’he
radially synmwtxic ~ of the nudel h also eMtarKMtithe axi-

synmtric part for the nsutral tuna moleculss. - axi-qmnstric
eolarwindinteractimmodelsthe~mcesees amltk chemical
khtb CWMliSt&U’ltiyWith the abo%% ~idly _tXiC ~. It
also allcwsforOtuntnrandcmssstmamim of neutralamd ims



3

massloading

surface,but
deecribdin

of the solar wind and the bow shock and the contact
nagnetic fields are not irwl-. The model has been
greater detail by ~et al. (1986).

Aocord@ tocurnndel the solar wtihasb mmaineffectson
the iondensitieswhencmpamd to modelcalculationswithaatsolar
windinteraction:(1)It ~ the iondmsitiesmtside of the
contactsurfaceby tit a factorof tit siuulati.nga pile-upof
ionsand (2)it ~ thedmsity profilesmtsids of this
@lanced mgicmo sinOealraSSumd 9= p~im rate forthe
cunetandthesolarwimldensiqm bothtwo highby abouta
factorof * * ocrqam3 b valuesmom appropriatedurirgthe
Giottoemumter With M Halley, --1 PtiCtS the contact

surfaceattool~a~ fzmrlthenucleus.Wdllcillgthe
pmdllctionratem the solarwinddmsity willbriq theCmntact
surfaoecloserto W obermd po6ition,kutw cannotprdict in
WMctldxection* ia densityW@mxmmt Will~. HW3ver, m
Melresultsareinqualititive agmemmt Withthemeaslmdti
ra~ obtainedwiththehigh-inlxulsity~ (HIS)Sa’lsorof
&+D!S (Balsi~ et al..,1986). Thlesha xpdecay inaurmodelof
H 0+ Wi~ incmadq -, foll~ by less~ decayaof

L
o, m,tifinally o,amalsoi.n agremmt withthebehavior

intheresultifzm them.

Ineide as well as urtside of thecontactsurfaa3,am model
repmduceathegro6sfeaturesof thethreelnass/cm’glBffv~grmps
inthespectrm obtairKidwiththelM. However,
adjustmentsWillhaveto bemadetotheasslmxl initialCmpClsition
(Mle I) andto thsdmd- reactionnetworkin au mdel before
thedetailslnthe~Qspectrummn bsocmpem5withthelM
results.Inplrtioular,thasulfurchmi!my hMbMn?Mdtomr
mdel onlyreoentlyam my be inoC@ti. “lb

3
amxlanm will

havetokd ncqwdtoen hame
W&mtiu 0,

NH pNdl.lCtial cilhasthesalm

&
to briq ths dative ~ Qf MN/Q-18 to

tar aqrmmnt. At 7A &&& am CXX@et8.lY
ignored in our mclel, Table II surmnar current status of
ions ~~ ~ M for - ~Q valuw frun 12 to 5!S.In conjunction
with this, it is of NBaltation byMUXllBt to Mlmwtozlthep
~crlallfur~ wlierinthase~:

~~~~~r

p
current model gives a largermntrikmtionfrunKS than

*2
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Table II

Dominant ions inH/Qbins (Isotopes are lgnore~)

c+

CH+

CH2+, N’”

CH3+, NH+

CH ‘, 0+, NH2
$

OH , NH3+, CH5+

H20+, NH4+

H3U+

C2++
cqH

‘+
C2H2+ ●

C2H3+’‘c! + +
‘2C; ‘ co ; ‘2 ‘+C2H4
HCO , C2H5 ; N2H+

H2CO+, C2H6 , NO , CH4N+

CH,OH+, HNO+

s+: 02+

HS+, 02H+

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

H2S+

H3S+
.+
‘3
C3H+, H30+.H20

C2N+ C H +
:32

C3H3+
C3H4 , CH2CN*

C3H5+

CHaCO+
‘+ +

co2+’Cs ‘+C3H8+
HCS , HC02

+ NS+, H2CS+H2C~2 ,

HNS , HqCS+

HSO+

C4H2:

C4H3 +

C3H2:

C4H5

C3H30+, C4H7+
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